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(71) We, Centre de Recherches j>e 
Pont-a-Mousson, a French Body Corporate, 
residing at Maidieres, 54 Pont-a-Mousson, 
Fra nce, do hereby declare the invention for 
whkh we pray that a patent may be granted 
to ns and the method by which ft is to be 
performed to be particularly described in and 
by the following statement: — 

The invention relates to disc brakes having 
a ventilated rotor for a vehicle, and more 
particularly for railway vehicles, and in par- 
ticular means for limiting the ventilation of 
said brakes. 

It is known that the brake rotors are usually 
ventilated so as to dissipate the energy stored 
by the rotors when tie brake linings rub 
against these rotors. The latter usually com- 
prise two discs having opposed friction faces 
interconnected by spacer members, the ven- 
tilation being achieved by a circulation of air 
between the two discs. 

It is known to reduce the circulation of the 
air between the two discs so as to reduce the 
power consumed for ventilating purposes 
when the rotor rotates at high speed (above 
about 150 kilometres per hour). In the known 
brakes, the air is prevented from entering the 
rotor by a plain circular plate which is con- 
centric with the axis of rotation of the rotor 
and bears internally under the action of a 
spring against one of the discs, the other disc 
being fixed to the axle by a drum inn 
with said disc. In normal operation, the 
is urged against the disc and the air t.. VJ . - 
fore cannot enter between the two discs. On 
the other hand, when braking, a device con- 
nected to the brake control ™™-"^"sm shifts 
the circular plate away from the correspond- 
ing disc so as to allow the circulation of the 
air and the dissipation of the energy produced 
by the rubbing of the brake linings or ele- 
ments on the outer faces of the rotor. The 
circular plate is therefore separated from the 
disc only during braking. 

This known device has the serious draw- 
back ofdirnim ting the cooling of the rotor by 
the ventilation as soon as braking ceases. 



Now, the brakes are applied usually during 
short periods and this does not allow a suffi- 
cient cooling of the rotor. 

The object of the invention is to provide a 
wheel brake having a ventilated rotor of the 
type comprising two discs denning there- 
between a radial passage for ventilating air, 
one of said discs being seamed to the wheel 
to be braked through a drum integral with 
said disc and the second disc being annular 
in form and including a ventilation Kmitmg 
device, said brake being so improved so as 
to overcome the aforementioned drawback. 

la the brake according to the invention, 
said ven t ila t ion limiting device comprises a 
circular , arrangement of pivoted plates each 
of which is pivoted by means of a hinge on 
the drum integral with one of the discs and 
is capable of being applied by a pivotal move- 
ment against the mner periphery of the 
annular disc under the effect of centrifugal 
force, said plates being combined with return 
means for returning the plates to a withdrawn 
opening position, said return means and the 
mass of the plates being such that the plates 
are automatically applied against the said 
periphery of the second disc as soon as a 
given limit speed of rotation of the rotor is 
reached. 

Furth er features of the invention will be 
apparent from the ensuing description with 
reference to the accompanying drawin g, 

In the drawing: 

Fig. 1 is a diagrammatic sectional view of 
a brake according to the invention, the ventila- 
tion limiting device being in the position for 
allowing circulation of air; 

Fig. 2 is a diagrammatic view siniilar to 
Fig. 1, the ventilation twitting device being 
in a position for stopping circulation of air, 
and 

Fig. 3 is a diagrammatic sectional view of 
a second embodiment of the invention. 

Li the embodiment shown in Figs. 1 and 
2>jhe invention is shown to be applied to a 
rotor 1 of a brake, this rotor comjmsing two 
discs 2 and 3 which are mterconnected by 
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spacer elements 4> Hie disc 2 is provided with 
a drum 5 for seeming it to die wheel to be 
braked and the disc 3 is annular in form. 
This rotor is provided with a ventilation limit- 
ing device comprising a ring arrangement of 
plates 6 amstimting valves, this arrangement 
being concentric with the rotor 1 and dis- 
posed within the latter. Each of the plates is 
pivotally mounted at one end by a hinge 7 
welded to the drum 5. These plates are equally 
spaced apart on the circumference of the 
drum and their pivot axes are tangent to this 
circumference. The plates have a trapezoidal 
shape and the wide sides of the plates are 
adjacent the hinges 7 so as to constitute a 
ring arrangement of contiguous elements m 
the position thereof for opening the radial 
passage 8 between the discs 2 and 3. On the 
other hand, the plates 6 are in spaced reto- 
tion to each other in the position thereof for 
closing or masking the passage 8 (Fig. 2); 
owing to the triangular gaps 9 between the 
plates, the closure of the passage 8 is only 
partial At the end of the plate opposed to 
25 She hinge 7 each plate has a hook 10 which 
encompasses a cml spring 11 in the shape of 
an endless ring centered on the axis A — a or 

the rotor 1- . . 

The brake according to the invention 
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operates ry the following manner: 

When the vehicle starts to move off and the 
rotor 1 therefore starts to rotate, the plates 6 
have their ends adjacent the hooks 10 held 
in a position adjacent the axis X— X by the 
spring 11 and these olates are in contiguous 
relation to each other (Fig. 1). When the rotor 
1 reaches a given limit speed, the plates pivot 
about their hinges 7 under the effect of 
centrifugal force and overcome the action of 
the spring 11 which extends until the plates 
become applied against the inner edge 12 of 
the disc 3 (Fig. 2). 

When applying the brake, so long as tne 
speed of the rotor 1 exemis this limit speed, 
the plates remain applied against the disc 3 
and partly close the entrance of the radial air 
passage 8 in the rotor 1 (Fig. 2). On the other 
hand, when the speed of the rotor 1 drops 
below the limit speed, the centrifuga l force 
decreases and the return spring 11 returns 
the plates to their open position so as to 
alow the cooling of the rotor by circulation 
of air in the direction of arrows / (Fig. 1). 
The air flows through the passage 8 until the 
speed of the rotor 1 once more exceeds said 
limit speed. . . 

By means of this arrangement, it is possible 
to cool the rotor by a flow of air as soon as 
the rotor rotates at a speed lower than said 
limit speed. Above the latter, the air flow is 
substantially reduced by the effect of the 

P *Tluist it is possible to cool the rotor after 
braking until the rotor has reached once 
agSrinsaid limit speed. The assumption of 



power due to the flow of air in die rotor 1 is 
above all appreciable at high speed (1.5 kw 
at 120 km per hour, 10 kw at 200 km per 
hour). This is why, when a given limit speed 
is nrrf**^, the plates 6, in preve nt ing a large 
flow of air in the"*rotor, decrease this assump- 
tion of power, which would otherwise very 
rapidly increase with the speed. At low speeds 
(120 — 150 km per hour) when the consump- 
tion of power due to the flow of the air is low, 
h is unnecessary to prevent this flow of air. 
On the contrary, the braking requires cooling 
the rotor. Urns, the device according to the 
invention allows the rotor cooling time to be 
increased without resulting in a large loss 
of power due to the flow of the air in the rotor. 

Note that owing to their trapezoidal shape, 
the plates 6 are not in cOTtacting relation 
when they are in the ooshion for closing the 
passage of air (Fig. 2\ The ring arrangement 
of plates therefore allows a small amount of 
air to pass therethrough, which is sufficient 
for the ventilation while any large consump- 
tion of power is avoided. m 

Fig. 3 shews a modification of the inven- 
tion in which the return spring 11 of the 
first embodiment is replaced by a collar 14 
which is slidable on the axle or some other 
rotating shaft 15, this collar being connected 
through links 16 to the hooks 10 of the plates 
6. The latter are opened or closed by the 
sliding movement of the collar 14 on the shaft 
15 under the effect, for example, of a lever 17 
connected by a link 18 to a amtrifugal 
governor R which is responsive to the speed 
of the vehicle. At higfr speed, this lever 17 is 
in the position 17a as shown in dot-dash line 
and allows the plates to close the air inlet 
under the effect of centrifugal force. At low 
speed, the lever returns to the position shown 
in full line and causes the air inlet to be 
[ by the separation of the plates 6 from 
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Whereas in the first embodiment the plates 
6 can be relatively heavy, so as to be respon- 110 
sive to centrifugal force in opposition to the 
action of the spring 11, in this modification 
they can be lighter, since in the direction of 
movement for closing the passage of air, they 
do not have to overcome the action of the 115 
lever 17 which moves back to the dot-dash 
position 17a and allows the collar 14 to be 
drawn toward the left (as viewed in Fig. 3) 
from the position shown in full line to that 
shown at 14a in dot-dash line. . 120 

In the first embodiment, instead of haying 
a *"»gte spring 11, a plurality of springs 
could be provided which pass through a group 
of hooks 10 and are mterccmnected, or there 
could be provided as many inter-hooked 125 
springs which extend through the hooks 10 
as there are spaces between the hooks 10. 

Further, in the second embodiment, the 
lever 17 can be shifted by any independent 
control device other than a centrifugal 130 
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governor, for example by a pneumatic or 
electrical control device. 

The plates 6 could overlap in the position 
for opening the passage 8 so as so reduce or 
5 eliminate the air inlet gaps 9 in their position 
for closing die passage 8. 

WHAT WE CLAIM IS: — 
1. A brake for a vehicle having a venti- 
lated rotor of the type comprising two discs 

10 defining a radial ventilation air passage, one 
of said discs being secured to the wheel to 
braked through a drum integral with said 
disc and the second disc being annular in 
form, and including a ventilation limiting 

15 device, wherein said ventilation limiting 
device comprises a circular arrangement of 
pivoted plates each of which is pivoted by 
means or a hinge on the drum integral with 
one of the discs and is capable of being 

20 applied by a pivotal movement against the 
inner periphery of the annular second disc 
under the effect of centrifugal force, said 
plates being combined with return means for 
returning the plates to a withdrawn opening 

25 position, said return means and the mas s of 
the plates being such that the plates are 
automatically applied against the said peri- 
phery of the second disc as soon as a given 
limit speed of rotation of the rotor is reached 

30 2. A brake as daimed in claim 1, wherein 
the plates have a trapezoidal shape and their 
wide bases are adjacent the hinges so as to 
constitute a ling arrangement of contiguous 
elements in the position for opening the air 

35 passage and a ring arrangement of elements 
spaced apart in the position for partially 
closing the air passage. 



3. A brake as claimed in claim 1 or 2, 
wherein said means for retaining the plates 
comprise at least one spring interconnecting 40 
hooks provided at the ends of the plates 
opposed to the hinges. 

4. A brake as Harmed in claim 1 or 2, 
wherein said return means comprise a com- 
bination of an ariaHy slidable collar con- 45 
nected to a control device and connected 
through links to the ends of the plates 
opposed to the hinges. 

5. A brake as claimed in claim 4, wherein 

the collar is shifted axially by an element 50 
connected to a centrifugal governor. 

6. A brake having a ventilated rotor of the 
type comprising two discs defining a radial 
ventilation air passage, one of said crises being 
secured to the wheel to braked through a 55 
drum integal with said dfcr and the second 
disc being annnlar in form, and including a 
ventilation limiting device, said brake being 
substantially as hereinbefore described with 
reference to and as shown in Figs. 1 and 2 60 
of the accompanying drawings. 

7. A brake having a ventilated rotor of the 
type comprising two discs Mining a radial 
ventilation air passage, one of said discs being 
secured to the wheel to braked through a 65 
drum integral with said disc and the second 
disc being annular in form, and inclining a 
v entil a tion limiting device, said brake being 
substantially as hereinbefore described with 
reference to and as shown in Fig. 3 of the 70 
accompanying drawings. 
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